The involvement of private investors in public works has been widely-known under the scheme of Public-Private Partnerships (PPP) world-wide. Although being started in early years of the twenty-one century, the PPP scheme in Vietnam is still waiting for its booming period due to an incomprehensive regulation system. As of an approval of some important PPP decrees, the period of 2010-2018 is considered as a remarked period for the PPP development in Vietnam, especially in transport sector. Using the neural network approach, this study contributes to the literature by providing an insight of 48 build-operate-transfer (BOT) transport projects completed in the period. Findings of this study are meaningful to the field because they highlight several influenced factors of the project preparation phase those affect total completed construction time of the investigated projects.
INTRODUCTION
Public-Private Partnerships (PPP) is known as an essential alternative approach for developing infrastructure of a country due to its role in pushing up economic values [1] or fostering the sustainability of the sector [2] .
Motivated by financial benefits of the PPP scheme, researchers firstly approach the PPP on a viewpoint of an actual project [3] that is to focus on cost, concession, equity and contract analyses [4] . Such analyses are then upgraded into complicated financial models for various research objectives [5] . Financial aspects are also considered in numerous studies on the partnership between public and private sectors [6] . In addition, risk and success factors are of researchers' interests, in a particular of risk evaluation and allocation [7, 8] . Moreover, a large number of studies have been conducted on management viewpoints, for example, procurement management [9] , contract management [10] and performance management [11] . Of the governmental viewpoint, several topics have been shaped including modelling governance [12] , implementing governance [13] and regulations [14] .
In the context of developing countries, despite a common sense that the PPP scheme will improve project efficiencies and attract capital investments of private investors, numerous shortcomings have been identified. A study of Agarchand and Laishram [2] showed an unsatisfactory performance of PPP projects in India which is mainly due to procurement issues. Another research effort of Babatunde and others [15] has pointed out ten group factors considered as barriers to PPP projects in Nigeria context. Among those, a problem caused by delays has been revealed including receiving payments [16] , negotiations, lengthy bureaucratic procedures or political debates [17, 18] .
Of Vietnam context, a large portion of PPP projects were found inefficient and/or not able to achieve their investment objectives [19] . The main reason for such inefficiency is probably due to a weak legal framework [20] . Up to our latest awareness, it is surprisingly noted that most of studies of Vietnam context is to focus on legal framework issues, for example, identifying factors for a successful PPP implementation [21] , thus lacking of a systematic view based on practical evidences of numerous project implementations.
In particular, as of reports of the government inspectorate of Vietnam on the implementation of various BOT transport projects, it is noted that a large portion of the projects is behind their schedules [22, 23] . Numerous causes of the delay have been reported, for example, settlement issues, funding issues, etc. These causes are of both the preparation phase and the implementation phase. While regulatory efforts of Vietnamese authorities are urgently made to solve the problem [24] , it is obvious that such efforts take time to be effective. As such, it is needed to look for supporting solutions to deal with the problem of project construction delays.
In a notion that risk allocation is one of key barriers preventing private sector in participating in PPP transport projects in Vietnam [25] , and construction delays are probably among critical causes increasing the negative exposure of project risks, we argue that project delays should be considered a kind of risk and this risk should be aware of at a very first stage of a project implementation. In other words, factors that allow us to recognize the problem of construction delays should be identified as soon as possible at the preparation phase. It is however that there are no studies in Vietnam context considering such important issue.
Motivated by the above-mentioned shortcomings, this study aims to investigate influenced factors of the preparation phase those affect total construction time of build-operate-transfer (BOT) transport projects completed during a period of 2010 to 2018. Several related issues are also revealed to provide a better understanding of the BOT projects in transport sector of Vietnam during the investigation period.
To serve the purpose of this study, various factors of the preparation phase those are potential in affecting total construction time are firstly theoretically identified. These factors and total construction time delay are then empirically obtained by a questionnaire interview with project-related parties. Based on the collected data, the relationship between the investigated factors and total construction time delay is determined using a data mining technique called multilayer perceptron (MLP). Results of the MLP model allow us to determine the role of each of the factors in affecting total construction time delay.
MODELLING APPROACH

The investigated factors
Being the first study exploring influenced factors of the preparation phase on total construction time delay, various factors have been considered including experiences of the project management unit, experiences of investors, status of cost modification, number of investors, site dispersion, new construction involvement and number of provinces.
As suggested by a critical role of experiences in performance of PPP projects [26] , experiences of investors and the project management unit have been investigated. The project management unit acts as the one to coordinate all stakeholders of a project, as such its experiences may take a critical role in deciding the smoothness of project implementation, thus contributing to the project total construction time. Investors are known to have a strong influence on most of the project activities, their experiences can therefore be considered as an important factor in affecting project construction time.
In awareness of numerous issues related to legal framework, norms, administrative procedures and site clearance of PPP projects [24] , numerous factors are supposed to affect project total construction time. Cost modification before the start of construction work may affect construction contractors' implementation strategies, thus indirectly affect the total construction time. Because of different administrative procedures and issues of benefit confliction, number of investors and provinces involved in a project can also be seen as factors those contribute to a longer "waiting time" of a project implementation. Finally, noted as a major problem of project delay in the practice of Vietnam [23] , the problem of site clearance is investigated through two factors of the preparation phase including site dispersion and new construction involvement. While numerous site locations may increase negotiation time with local citizen, the involvement of new construction work obviously requires time for site clearance that has a high risk of project delay.
Multilayer perceptron
The MLP has been widely used in various disciplines. Of transport studies, the technique is widely employed in traffic forecasting [27] and service performance [28] . The outstanding advantage of MLP is to strongly detect complicated patterns and/or trends between input and output data. Advantages and disadvantages of MLP can be found in several studies [29] .
The multilayer perceptron has a network of nodes. These nodes act as processing elements. The elements are arranged in three or more layers typically including input layer, hidden layers and output layer. This is illustrated in Figure 1 . In principle, when data is available at input layers, calculations will be performed in successive layers until each of output nodes has its value. Such values show the class appropriateness of the input data. A node is considered as an artificial neuron which produces the weighted sum of inputs under consideration of bias. The sum is then processed under an activation function. This process is described as follows:
Where j  is a linear combination of inputs i x ; j  is the bias; is connection weights and ji  is the output of a node.
An activation functions acts a link to connect the weighted sums in a layer to unit values in the next layer. In this study, the activation function for hidden layers is hyperbolic tangent and the activation function for output layer is softmax. The functions have following forms:
Hyperbolic tangent:
Input layer Hidden layers Output layer
Connection weights
Softmax:
Where k, j are indicators of nodes.
The hyperbolic tangent uses real-valued arguments and transforms them to the range (-1, 1), whilst softmax uses a vector of real-valued arguments to produce a vector whose elements are within the range (0, 1) and sum to 1.
Of training mechanism, Batch training strategy is employed. Details of the Batch training can be found at Jang and others work [30] . The training need a pass of all training data before updating the synaptic weights. In other words, it processes all information of the training dataset. The training is preferred by researchers due to its direct approach in minimizing the total error.
DATA
Data collection
A data survey has been implemented in Fall 2018. Interviewees are from the Ministry of Transport and project-related Provincial People Committees. The same questionnaire set has been repeatedly used for different interviewees. There are no specific requirements towards the number of the interviewees. The survey is stopped when all needed information of the investigated projects is obtained. Interviewees were asked to fill in a two-dimension table in which each row contains information of a project and each column indicates a tier of information. After two weeks of the survey implementation, data collected is screened to make sure similar answers are obtained for the same question. This guarantees the reliability of the survey data.
A total of 51 completed BOT transport projects have been investigated through out the country. After data screening process, three projects are excluded due to contradict data sources, thus data of 48 projects is used for analyses. Various factors of the preparation phase of a project have been investigated, in which total construction time delay is calculated by subtracting actual total construction time to planned total construction time. List of investigated BOT projects and factors are presented in Table 1a and 1b. It should be noted that although various cost-related factors are collected, not all of them are potential influenced factors of total construction time delay. In particular, total planned cost and its dividends including PC by government, PC by Investor and PC by Loan are mainly to provide a rough picture of project scopes as well as the involvement of private sectors in projects. These factors are mainly used for descriptive and statistical group analyses to provide a general understanding of the investigated projects.
ANALYSES
Descriptive Analyses
Characteristics of investigated factors are summarized in Table 2 . As can be seen from the table, in average, BOT projects are involved in more than a province with nearly a haft of them having new construction package as well as a separation of site locations. The average GDP per capital of the investigated provinces are more than 2000 USD indicating a medium income of the citizen. Investors and management units are all experienced in doing their jobs, in which management units have an average of more than 10 years in project management and investors averagely have more than 20 years doing investment work. With an approximate of 35 km long per project, it is observed that each project has nearly two investors and approximately 111 million USD of the total investment cost. In addition, the cost modification is not rare among the investigated projects. Finally, in average, the projects are 4 months behind their schedules, making a note on the project delay situation of the BOT projects. In addition, Pearson correlation analyses showed that there are significant associations between experiences of investors and planned construction time (coefficient = -.294; Sig.2tailed = .045); GDP per capital and actual construction time (coefficient = .416; Sig.2tailed = .004); and GPD per capital and project length (coefficient = .302; Sig.2tailed = .037). A significant correlation between total construction time delay and planned construction time is also observed (coefficient = -.484; Sig.2tailed = .001). It should be noted that although there are insignificant correlations, the relationship trends between investigated factors and total construction time delay are reasonable. In particular, delay increases when there is an involvement of new construction or there is a greater experience of management units and/or investors as well as a greater number of investors. And delay decreases when there is a lower number of involved provinces and/or site locations.
Statistical group analyses
With an aim to explore some investment trends, group comparison analyses have been conducted. Results of independent sample T-test analyses are presented in Table 3 . Table 3 showed that there is a significant difference in the means of planned investment cost by loan between two groups of GDP. Project locations having GDP per capital higher than 2000 USD will attract a higher loan from borrowers. A similar phenomenon is also observed in term of project length. In particular, projects with more than 25km road length receive a higher loan from borrowers. 
Multilayer Perceptron Analyses
A multilayer perceptron analysis has been conducted to examine the relationship between total construction time delay and its covariates. There are seven covariates considered for analysis including experiences of management units, experiences of investors, cost modified status, number of investors, site dispersion (i.e., number of site locations), number of provinces and involvement of new construction (i.e., a new road section is built). These factors are selected in a nature that they are factors those can be controlled in the project preparation phase and that they potentially affect the project schedule in the construction phase. In a belief that a longer construction schedule has a higher probability of delay due to a longer exposed time for uncertainty, the planned construction time is considered as an influenced factor. As results, with 90% of the cases for training and 10% of the cases for testing, the model showed a good predicting ability with a 2.8% of incorrect prediction. A summary of the model is presented Table 4 ; the network information is presented in Table 5 ; and the importance of covariates in predicting the dependent variable is presented in Figure 2 . 
DISCUSSION
Motivated by a belief that a good preparation can lead to a positive outcome, this study aims to examine impacts of various influenced factors of the project preparation phase on the total construction time of a BOT road project. Of the Vietnam context, acting as the first study focusing on identifying the risk of construction delay soon at the preparation phase, findings based on analyses of a large number of BOT road projects showed several important contributions to the practice of Vietnam.
First, it is found that more experienced investors tend to require a shorter project completion time. Other finding of this study, however, showed that a shorter planned construction time is associated with a longer construction time delay. This can be seen as a trade-off case where investors absolutely can set a long planned construction time to eliminate delays. It is however not their desire because they want to shorten the construction phase to proceed to the operation phase. This implies that a delay should be viewed in a trade-off scale and thus it is not always negative.
Second, GDP per capital should be a referred factor when making investment activities because the factor was found significantly positively associated with planned construction time and project length. In other words, project scope and construction time tend to be higher in a more developed location. Project managers should be aware of this for a better estimation of construction time which may consequently contribute to a change from a negative delay status to a positive delay status and vice versa.
Third, the statistically differences in loan amount between groups of GDP per capital and between groups of project length indicated that borrowers (e.g., commercial banks) have a more positive belief on a success of a project located in equal-or-more 2000 USD-GDP-per-capital area as well as a success of an equal-or-longer-than-25km project. This is probably because travellers in more developed area may have a higher willingness to pay for road usage, thus contributing to a faster payback for BOT investors. Similarly, a larger project scope may indicate a more important project thus more users are going to use the project and this therefore guarantees the project success.
Fourth, results of multilayer perceptron model showed that the top three most influenced factors on total construction time delay are number of investors, experiences of management unit and number of provinces. With two out of top three factors are related to number of stakeholders, it is suggested that there is probably an issue of interest conflict among stakeholders [31] or a lack of a good coordination between stakeholders [18, 32] . As such, future projects should focus on the problem of interest conflict as well as the coordination between stakeholders. Selecting a management unit with a good experience profile should also be important in reducing construction time delay.
CONCLUSIONS
Being the first study considering factors causing construction delay at the preparation phase, based on analyses of 48 BOT transport projects, this study has contributed to the literature several important findings, especially in Vietnam context. First, there are needs to consider a trade-off between total planned construction time and its delays, and a reasonable construction time estimation respectively to project scope and level of development of project area. And that, project capital is likely more secured by borrowers in equal-or-longer-than-25km project length and/or equal-or-more 2000 USD in GDP per capital of project area. Notably, project managers should focus on issues of interest conflict, of coordination between stakeholders and experiences of management units because they are the top strongest influenced factors of the preparation phase toward total completed construction time delay of the investigated projects. Future studies should address some limitations of this study including a limited number of investigated projects and the reliability of data provided by various interviewees.
